Hydrolyzed collagen improves bone metabolism and biomechanical parameters in ovariectomized mice: an in vitro and in vivo study.
Collagen has an important structural function in several organs of the body, especially in bone and cartilage. The aim of this study was to investigate the effect of hydrolyzed collagen on bone metabolism, especially in the perspective of osteoporosis treatment and understanding of its mechanism of action. An in vivo study was carried out in 12-week-old female C3H/HeN mice. These were either ovariectomized (OVX) or sham-operated (SHAM) and fed for 12 weeks with a diet containing 10 or 25 g/kg of hydrolyzed collagen. We measured bone mineral density (BMD) using dual-energy X-ray absorptiometry (DXA). C-terminal telopeptide of type I collagen (CTX), marker of bone resorption, and alkaline phosphatase (ALP), marker of bone formation, were assayed after 4 and 12 weeks. Femur biomechanical properties were studied by a 3-point bending test and bone architecture by microtomography. The BMD for OVX mice fed the diet including 25 g/kg of hydrolyzed collagen was significantly higher as compared to OVX mice. The blood CTX level significantly decreased when mice were fed with either of the diets containing hydrolyzed collagen. Finally, we have shown a significant increase in bone strength correlated to geometrical changes for the OVX mice fed the 25 g/kg hydrolyzed collagen diet. Primary cultures of murine bone cells were established from the tibia and femur marrow of BALB/c mice. The growth and differentiation of osteoclasts and osteoblasts cultured with different concentrations (from 0.2 to 1.0 mg/mL) of bovine, porcine or fish hydrolyzed collagens (2 or 5 kDa) were measured. Hydrolyzed collagens (2 or 5 kDa) in the tissue culture medium did not have any significant effects on cell growth as compared to controls. However, there was a significant and dose-dependent increase in ALP activity, a well-known marker of osteogenesis, and a decrease in octeoclast activity in primary culture of bone cells cultured with hydrolyzed collagens (2 kDa only) as compared to the control. It is concluded that dietary hydrolyzed collagen increases osteoblast activity (as measured in primary tissue culture), which acts on bone remodeling and increases the external diameter of cortical areas of the femurs.